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(54) BIORHYTHM ADJUSTING DEVICE 

(57)Abstract: 

PURPOSE: To provide a device for adjusting the 
biorhythm using information on biorhythm effectively. 
CONSTITUTION: According to a biorhythm curve input 
by a rhythm curve inputting means 1 and an adjusting 
target set by an adjusting target setting means 2, a 
stimulation condition is decided by a stimulation 
condition deciding means 3, stimulation is applied to a 
living body by a stimulation means 4, the effect of 
stimulation is evaluated by an adjusting result evaluation 
5 and the stimulation condition deciding means 3 is 
feedbacked. Thus, the biorhythm suitable to an examined 
person can be adjusted. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A rhythm curvilinear input means to input a biorhythm curve, and an adjustment target 
setting means to set up an adjustment target beforehand, A stimulus condition decision means 
to determine stimulus conditions according to the inputted biorhythm curve and the set-up 
adjustment target, A stimulus means to give the stimulus to which a biorhythm curve is changed 
to a living body, The biorhythm adjusting device characterized by evaluating whether the 
adjustment target for the biorhythm curve after a stimulus to have been set up is reached, and 
consisting of adjustment result evaluation means to feed back an evaluation result to a stimulus 
condition decision means. 

[Claim 2] The biorhythm adjusting device according to claim 1 characterized by having further a 
reaction registration means to register the reaction to a stimulus of a test subject, and a 
stimulus condition amendment means to amend stimulus conditions according to a test subject's 
reaction. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the biorhythm adjusting device for adjusting 

human biorhythm to a desirable condition. 

[0002] 

[Description of the Prior Art] When various living body phenomena are expressed serially, 
periodicity is shown in many cases. And the many are considered to be self-excitation-vibration 
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and are named biorhythm generically. Biorhythm is divided into some classes by the period, and 
there is from the long thing of one year to the short thing of several seconds. Although human 
being's vigilance improves at a ** term, he becomes active, vigilance falls at a dark term and it 
goes into rest, this is one of the biorhythm (Biological rhythm) minced by the biological clock 
(Biological clock) called a circadian rhythm (Circadian rhythm: rhythm which makes about one 
day a period). 

[0003] What has the deepest relation to a life of human being is a circadian rhythm which makes 
about one day a period among biorhythm. As human being's typical circadian rhythm, 
temperature fluctuation, a sleep recovery cycle, the amount fluctuation of hormonal secretion, 
etc. can be mentioned. In addition, you may think that the physiological phenomenon which 
accompanies a life of human being shows Sir KADIAN fluctuation until it results in the function 
of the activity of mind and body, an activity and an athletic ability, the susceptibility over a 
chemical, and an autonomous system. 

[0004] Now, a human circadian rhythm has the leading opinion whether it is divided into two 
oscillating of the group centering on a deep part temperature rhythm, and the group 
centering on a sleep recovery cycle. The deep part temperature rhythm is influenced of the 
light-and-darkness period, and it is said that the sleep recovery cycle is influenced of social 
Zeitgeber. 

[0005] Conventionally, in the U.S. Pat. No. 4,858,609 official report etc., the technique of 
changing the phase and amplitude of a circadian rhythm using high illuminance light is indicated. 
For example, if high illuminance light is irradiated with the phase in front of the minimum point 
noting that the deep part temperature rhythm measured under conditions without disturbance is 
obtained, the phase of biorhythm retreats and it is known for the exposure with the phase 
immediately after the minimum point that the phase of a rhythm will move forward. Moreover, it 
is known that it is also possible to increase or attenuate the amplitude of a rhythm depending on 
the method of an exposure of light. 

[0006] On the other hand, after making the condition of rising time of day of raising the 
illuminance of bedside gradually and being easy to awake from before for a while, in JP,61- 
162786.A or JP,2-88995,A, a recovery stimulus of a sound etc. is given and the technique to 
which waking is urged is indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] Above-mentioned U.S. Pat. No. 4,858,609 is a 
technique about a "high brightness light mask", and needs the optical exposure of 5 - 6 hours at 
7,500-12,000 luxs. In order to correct a gap of a large rhythm as shift service, the dissolution of 
a jet lag, the cure against dysrhythmia, etc., to be sure, the optical exposure of several hours 
may be the need, but even if it makes it a glasses type mask and makes it a stand type, it is hard 
to call it an everyday means. In order to consider as a practical rhythm adjusting device, it is 
thought that the means which attaches MERIHARI to a rhythm is required of the configuration 
which can be used also for those who are leading the usual life. Moreover, also in the case of 
shift service, when rotation is short, the rapid rhythm shift is unnecessary, and while feeling the 
head refreshed during service, it must think of enabling it to return to the social life which works 
the daytime of 24 usual time periods immediately. Furthermore, it is necessary to also consider 
use of the stimulus of those other than light. In the rhythm adjustment which does not need a 
large phase shift especially, it is thought that a stimulus which raises the activity of caloric 
stimulation or mind and body is effective. On the other hand, although it was thought in the 
optical alarm clock that the shift to recovery from sleep became smooth, there was a problem 
that the illuminance of light ran short, in that a rhythm is adjusted after recovery. Moreover, in a 
Prior art, there was a problem that the information on biorhythm was not used effectively. 
[0008] 

[Means for Solving the Problem] If it is in the biorhythm adjusting device concerning this 
invention A rhythm curvilinear input means 1 to input a biorhythm curve as shown in drawing 1 in 
order to solve the above-mentioned technical problem, An adjustment target setting means 2 to 
set up an adjustment target beforehand, and a stimulus condition decision means 3 to determine 
stimulus conditions according to the inputted biorhythm curve and the set-up adjustment target, 
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A stimulus means 4 to give the stimulus to which a biorhythm curve is changed to a living body, 
It is characterized by evaluating whether the adjustment target for the biorhythm curve after a 
stimulus to have been set up is reached, and consisting of adjustment result evaluation means 5 
to feed back an evaluation result to the stimulus condition decision means 3. 
[0009] Moreover, it is desirable to have further a reaction registration means 6 to register the 
reaction to a stimulus of a test subject, and a stimulus condition amendment means 7 to amend 
stimulus conditions according to a test subject's reaction. 
[0010] 

[Function] Since determine stimulus conditions with a stimulus condition decision means 3 as 
the biorhythm curve inputted with a rhythm curvilinear input means 1 according to the 
adjustment target set up with an adjustment target setting means 2, a stimulus gives a living 
body with a stimulus means 4, the effectiveness of the stimulus evaluates by the adjustment 
result evaluation means 5 and feedback control carries out in a stimulus condition decision 
means 3 t in this invention, it becomes that it is possible in adjustment of the biorhythm suited to 
a test subject. 
[0011] 

[Example] The block block diagram of one example of this invention is shown in drawing 1 . 
Among drawing, one is a rhythm curvilinear input means and inputs the data of the biorhythm 
curve measured based on measurement data and electrocardio measurement data of deep part 
temperature. Here, the method of inputting the biorhythm curve by temperature is explained. 
Since the rhythm of temperature, especially deep part temperature has little effect from the 
outside and that a clear circadian rhythm is shown, relation with other rhythms being quite clear, 
and continuation measurement are possible for it, let it be the most important index in a human 
circadian rhythm. As a candidate of deep part temperature mensuration, although rectal 
temperature, an eardrum tempereture, ******, deep part etc. are mentioned, it is 

the rectal temperature which fulfills the conditions that the continuous measurement of long 
duration is possible. The general mensuration of rectal temperature is the approach of fixing on a 
tape so that the probe which embedded the thermistor at the tip may be inserted 10cm or more 
from the anus and it may not fall out. The equipment which computes temperature from the 
resistance of a thermistor and is memorized in memory is marketed as a portable thermometer. 
With the rhythm curvilinear input means 1, feature parameters, such as a period, and a phase, 
amplitude, are extracted from the inputted rhythm curve, and it outputs to the below-mentioned 
stimulus condition decision means 3 with the data of a rhythm curve. 

[0012] Next, 2 is an adjustment target setting means, by inputting a current life pattern and the 
life pattern expected of condition and a list, and carrying out the comparative judgment of these, 
sets up the feature parameter of a biorhythm curve used as an adjustment target, and outputs it 
to the below-mentioned stimulus condition decision means 3. This adjustment target setting 
means 2 consists of the (i) input section, a (ii) comparator, and the setting (iii) section. Hereafter, 
the configuration of each part is explained. 

[0013] (i) In the input section, a current life pattern and the life pattern expected of condition 
and a list are inputted about the input section. A current life pattern consists of time information 
decided to be the time information which can be set up in individuals, such as rising time of day, 
sleeping time of day, and bathing time of day, socially [ the point on service, a lesson, or a life, or 
the time of day of a sport ]. Hereafter, three typical examples of an input of an adjustment target 
are given and explained. First, as one example of input **, bathing time amount and 1:00- 7:00 
are made into sleeping hours, and, as for the pattern a of drawing 2 , let 9:00- 19:00 be office 
hours for 0:00- 1 :00. In this current life pattern a, current condition is inputted subjectively or 
objective. For example, condition, like the day ranges which are hard to occur at a morning have 
many sleepy things is inputted. Next, the pattern b of drawing 2 is inputted as a life pattern to 
wish to have. By this pattern b, 23:00- 24:00 become bathing time amount, 0:00- 6:00 have 
become sleeping hours, and it has shifted before by a unit of 1 hour, respectively. Since the 
office hours at 9:00- 1 9:00 is the time of day decided by the social effect, it is not shifted. In this 
life pattern b, the demand of wanting to have allowances of 1 hour at a morning can be met. 
[0014] Moreover, as other example of input **, office hours is the same as the pattern a of 
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drawing 2 f and the example which makes that whose sleeping hours will be in 22:00- 3:00 now 
23:00- 6:00 with the life pattern of hope can be considered. An improvement of the symptom of 
awaking early and being troubled by this example of input ** can be coped with. 
[0015] furthermore — although both the present life pattern and the life pattern of hope are the 
same as the pattern b of drawing 2 as another example of input ** — the present condition — 
early rising — being hard — it is possible also when saying that the tune in the morning does not 
come out. It is necessary to determine that the conditions of a stimulus will relieve morning 
rising in this example of input **. In addition, suppose that it was as the present rhythm curve 
showing each above-mentioned example of input **, **, and ** to drawing 3 . These rhythm 
curves are inputted into the adjustment target setting means 2 from the rhythm curvilinear input 
means 1. 

[0016] (ii) — the current life pattern inputted by the comparator about the comparator, current 
condition, the life pattern of hope, and a list — a current rhythm curve — comparing — the 
comparison result — responding — a case — a division — carrying out . For example, as shown 
in drawing 4 , the difference of the present pattern and the pattern of hope is calculated about a 
sleeping-hours band. Moreover, the difference of the current rhythm minimum point and the 
rising time of day of choice is calculated. And according to each count result, when as follows, it 
divides, for example, equivalent to the above-mentioned example of input *# (biological clock 

when the sleeping-hours band of hope is later than 1 - 2-hour before of the rising time 
of day of choice [ band / current / sleeping-hours ] of the minimum point of an early and rhythm 
curve — then, it judges, moreover, equivalent to the above-mentioned example of input ** 
(biological clock when it is later than a current sleeping-hours band and the sleeping- 

hours band of hope has the minimum point of a rhythm curve earlier than 1 - 2-hour before of 
the rising time of day of choice — then, it judges, in other than the above-mentioned two, the 
amplitude of a rhythm is judged, and equivalent to the above-mentioned example of input ** 
(biological clock ********) — then, it judges. 

[0017] (iii) In the setting section, an adjustment target is set up based on the decision result of 
the above-mentioned comparator about the setting section. For example, equivalent to example 
of input **, then when it is judged, an adjustment target is set up so that the phase of a rhythm 
may be advanced. In this case, it will be the phase of the minimum value of a rhythm curve in 
7:00, and since it will be the rising time of day of choice in 6:00, it sets up phase advance of 2 - 
3 hours as an adjustment target. Moreover, equivalent to example of input **, then when it is 
judged, an adjustment target is set up so that the phase of a rhythm may be retreated. In this 
case, it will be the phase of the minimum value of a rhythm curve in 2:00, and since it will be the 
rising time of day of choice in 6:00, it sets up phase retreat of 2 - 3 hours as an adjustment 
target. Furthermore, equivalent to example of input **, then when it is judged, the amplitude of a 
rhythm is set as an adjustment target. In this case, since it will be the phase of the minimum 
value of a rhythm curve in 4:00 and will be the rising time of day of choice in 6:00, modification of 
a phase is unnecessary. However, since condition is poor and it is judged that the amplitude of a 
rhythm is small, it sets it as an adjustment target to enlarge the amplitude of a rhythm. 
[0018] Next, the stimulus condition decision means 3 of drawing 1 is explained. Here, the timing 
of a stimulus is decided conventionally, using effectively the phase response curve to the 
luminous stimulus by research of C.A.Czeisler, R.E.Kronauer, or M.E.Jewett and others. 
According to research of the said persons, in the case of the phase adjustment of a biorhythm 
curve, it turns out that it is effective to give a luminous stimulus in **3 hours of the phase of 
the minimum value of a rhythm curve. Moreover, in enlarging the amplitude of a rhythm curve, it 
turns out that it is effective to give a luminous stimulus near the maximum of a rhythm curve. 
[0019] For example, equivalent to above example of input **, then when it is judged, a strong 
light is put in the timing of a 4 hours after [ the phase of the minimum value of a rhythm curve ] 
to a test subject. And the time zone which basks in light gradually is carried out early. For 
example, light is applied around 10 [ nine - ]:00, and, finally light is applied in the beginning 
around 8 [ six - ]:00. Thereby, a stimulus which makes smooth the shift to a recovery phase 
from a sleep phase can be given. 

[0020] Moreover, equivalent to above example of input **, then when it is judged, a light strong 
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against a test subject is put in the timing of a 4 - 5 hours before before sleeping rather than the 
phase of the minimum value of a rhythm curve. For example, the optical exposure around 22:00 
is effective. Then, a new stimulus is not required if it comes to wake up to suitable morning time 
of day. 

[0021] Moreover, a light strong against a test subject at the afternoon time fairly then, when 
judged is applied to above example of input **. Or directions are given to a test subject so that 
it may exercise at day ranges. That is, a stimulus which makes smooth the shift to a recovery 
phase from a sleep phase is given. 

[0022] Next, the stimulus means 4 of drawing 1 is explained. While a test subject leads everyday 
life, this stimulus means 4 is constituted so that a proper stimulus may be received. For example, 
equivalent to above example of input **, then when it is judged, an optical alarm clock and high 
illuminance light are used together. An optical alarm clock raises the illuminance under a bolster, 
and the illuminance of a bedroom from about 30 quotas of rising time of day gradually. This helps 
starting of a morning rhythm curve. Moreover, high illuminance light can be carried out by raising 
the illuminance of an optical alarm clock to thousands of luxs immediately after rising, or setting 
up very brightly the lighting of a washstand, a dining-room, morning office, a school, etc. In 
addition, it is also effective to give directions so that a hotter shower may be taken at a morning. 
The operation which helps starting of a morning rhythm curve has such a warm temperature 
stimulus. 

[0023] Moreover, equivalent to above example of input **, then when it is judged, lighting control 
is performed so that the illuminance of a bedroom or a reading stand may be raised before 
sleeping. By this, a living body will sense that night came late and will be in the phase of the 
minimum value of a rhythm curve. 

[0024] Moreover, to above example of input **, when judged, starting of a morning rhythm is 
helped with considerable, then an optical alarm clock and a shower with a hotter morning. 
Moreover, modulated light and air-conditioning are interlocked with a life pattern, and a morning 
light, the light of daytime, the light on and after the evening, air-conditioning, etc. will be 
controlled by near natural conditions on the 1 st. In addition, the artificial sunlight of an 
underground center, a strong light of night shift dawn of shift service, etc. can be used as a 
stimulus of the stimulus means 4. 

[0025] Next, the adjustment result evaluation means 5 of drawing 1 carries out feedback control 
of the strength and the persistence time of a stimulus for the biorhythm and condition after a 
stimulus as compared with a target. As for the reaction to a stimulus, it is desirable it to register 
a test subject's reaction to a stimulus into the reaction registration means 6 for every test 
subject by the test subject, since individual difference is large, and to amend the strength and 
the persistence time of a stimulus with the stimulus condition amendment means 7 according to 
the registered reaction. 
[0026] 

[Effect of the Invention] Since stimulus conditions are determined according to a test subject's 
biorhythm curve and adjustment target, the biorhythm adjusting device of this invention 
moreover estimates the adjustment result of the biorhythm curve by stimulus and it was made to 
make it feed back to the decision of stimulus conditions, it is effective in adjustment of the 
biorhythm curve which suited the test subject being attained. 



[Translation done.] 
* NOTICES * 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

("Drawing 1] It is the block diagram showing the whole one example configuration of this 
invention. 

[Drawing 2] It is drawing showing the example of an input of the adjustment target setting means 
used for this invention. 

[Drawing 3] It is the wave form chart showing the example of an input of the rhythm curvilinear 
f input means used for this invention. 

[Drawing 4] It is the block diagram showing the configuration of the comparator of the 
adjustment target setting means used for this invention. 
[Description of Notations] 

1 Rhythm Curvilinear Input Means 

2 Adjustment Target Setting Means 

3 Stimulus Condition Decision Means 

4 Stimulus Means 

5 Adjustment Result Evaluation Means 

6 Reaction Registration Means 

7 Stimulus Condition Amendment Means 
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